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Abstract Point-of-purchase information on packaged food
has been a highly debated topic. Various types of nutrition
labels and point-of-purchase information have been studied
to determine their ability to attract consumers’ attention, be
well understood and promote healthy food choices. Country-
specific regulatory and monitoring frameworks have been im-
plemented to ensure reliability and accuracy of such informa-
tion. However, the impact of such information on consumers’
behaviour remains contentious. This review summarizes re-
cent evidence on the real-world effectiveness of nutrition la-
bels and point-of-purchase information.
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Introduction

Point-of-purchase (POP) information on food items is a po-
tentially efficient tool to promote healthy diets. With rising
rates of obesity, POP information that enables consumers to
assess healthiness of foods and to align consumption with
dietary guidelines is of particular interest for health research
and policy. Such information is usually provided in form of
labelling, either on package, or externally (for example, shelf
labelling).

Rayner et al. [1¢] classify POP food labels in two catego-
ries: claims and information. Claims are statements highlight-
ing a specific quality, nutrient or ingredient of a food item
(nutrition and ingredient claims, warnings) or a particular
health benefit (health claims), such as improved body function
or lower disease risk [1e, 2]. Overall health logos, such as
Heart Foundation Tick or Choices logo, are included in the
claims category by Rayner et al. [1¢], and the same classifica-
tion will be followed in this review for consistency. However,
it is worth noting that such logos are classified as summary
nutrition labels by other authors [3].

Information labels include nutrition declaration, supple-
mentary nutrition information and other information (such as
ingredient lists) [1+]. Regulations and monitoring frameworks
are necessary to ensure that food labels are reliable, truthful
and useful for consumers [1°, 4, 5]. Most of the countries
endorse nutrition labels on packaged foods, either on all prod-
ucts, or products carrying health claims [6]. Some claims, for
example warning statements about certain allergens, may be
required in addition to a standard nutrition label, depending on
regulations of a particular country [7]. Country-specific regu-
lations also exist for health and nutrient claims [2, 8, 9].

Use of food labels is associated with healthier diet [10].
Modelling studies estimate that adoption of effective labelling
schemes would be cost-effective and translate into significant
health benefits for the population [11, 12]. However, there is
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ongoing debate on the effectiveness of labels in influencing
consumer behaviour [13]. Several previous reviews discuss
POP information use and effectiveness based on evidence pub-
lished up to 2010 [3, 13, 14]. One systematic review explored
influence of POP information on shopping behaviour using
objective sales data [13]. Another systematic review focused
on use and understanding of front-of-pack (FOP) and shelf
nutrition labelling, and included both objective and self-
reported data, and performed a comparison of different label-
ling formats [3]. A further review paper presents evidence on
nutrition label use in Europe [14]. All three reviews report
mixed and inconclusive results regarding the impact of POP
information on consumers’ food choices and purchasing behav-
iour. Limited evidence using objectively measured data in real
world settings is a particular gap identified by those studies.

The aim of this review is to provide an overview of the
findings of the most recent studies, published between 2011
and 2014, examining the effect of POP nutrition and health
information on consumer choices and purchasing behaviour.
We included self-reported and objectively measured data, from
both experimental and real-life designs in retail settings. A brief
overview of menu labelling is also provided, although more
detailed reviews of the effect of POP information in cafeteria
and fast food settings are available elsewhere [14, 15].

POP Menu Labelling

Many types of menu labelling interventions, including calorie
labelling [16], interpretive labelling such as traffic-lights
[17-19] and “go-for-green” [20], signposting labelling such
as “healthy choices” [21], have been conducted to assess the
impact of FOP nutrition information on customers’ food
choice. Detailed assessments of the study results have been
provided in recent systematic reviews, and are therefore ex-
cluded from this paper [15, 16, 22]. In brief, although the
studies report mixed results, recent systematic reviews con-
cluded that overall quantitative, not interpretive, calorie label-
ling on restaurant menus had no significant effect on con-
sumers purchasing behaviour [15, 16], whereas calorie label-
ling provided in an interpretive way resulted in reduction of
calorie purchasing [15]. Consistently with other nutrition la-
belling studies, results of the menu labelling interventions
differ by socio-demographic characteristics; for example,
menu labels appear to have higher effect on women than
men [15].

POP Claims
Previous reviews identified that consumers are interested in

claims, however their understanding depends on the level of
education, socioeconomic status [8, 9]. There is no conclusive

@ Springer

evidence regarding the extent to which health claims are used
and can influence consumers’ food purchasing decisions; pre-
vious studies report mixed results [3]. One criticism of claims
is the potential “halo” effect, i.e. when a claim-carrying food is
perceived as generally healthy and inhibits consumers from
referring to further nutrition information [8]. Reliability and
regulation of claim information, and how it is subsequently
understood by consumers, is another concern. Strictness of
claim regulation differs across countries, and health claims
are not always required to be based on solid scientific evi-
dence [9]. One example is US “qualified claims” which may
be based on emerging research findings [9]. Although the
strength of scientific evidence must be disclosed in case of
US claims (using grading system on a claim), it is question-
able whether consumers’ understand this message, or whether
they could be misled by qualified claims, accepting them as a
reliable source of information [9].

Studies on the impact of claims published between 2011
and 2014 that were included in this review are summarised in
Table 1. Methodologies used in these studies included surveys
and interviews [23-26, 36-38], focus groups [24], consumer
panels [24], choice experiments in laboratory setting [36],
sales data analyses [27], product data analyses [26] and nutri-
ent composition database analyses [28].

Use and Perception

Demographic characteristics of consumers who report using
claims are consistent with common trends of food label use,
i.e. higher use among females, consumers with higher educa-
tion level and those with health or weight concerns [23].
While some claims are trusted by consumers, for example a
Heart Foundation Tick [23], others are regarded with scepti-
cism. One study that explored consumers’ attitudes to health
claims in prebiotic-enriched breads within two focus groups
found overall strong negative attitude to claims. Consumers
questioned the validity of health claim information, especially
when it was related to risks of serious conditions such as
cancer [24]. The same study, however, showed participants
had significantly higher intention to purchase products with
health, disease risk reduction or nutrient content claims.

Impact on Food Choices

Studies that have explored the impact of claims on food pur-
chasing decisions report that consumers’ familiarity with a
product and the format of the claim are among factors deter-
mining the impact [36, 37]. Two studies found that health
claims influenced buying decisions of consumers who were
less familiar with a particular product, whereas for regular
consumers the presence of health claims did not make a dif-
ference [36, 37]. A US survey assessing effect of health claims
on purchases of soy-based foods found that claims increased
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willingness to buy among non-consumers and irregular con-
sumers of soy product. However, claims did not increase will-
ingness to buy among regular soy product consumers [37].
Similarly, a purchasing experiment in laboratory setting con-
ducted in Germany assessed effect of health claims on organic
food purchases and found that irregular buyers of organic food
were more likely to purchase organic products if they carried
food claims, whereas there was no difference for regular or-
ganic food buyers [36]. Another survey conducted in Canada
compared three different formats of sodium claims (disease
risk reduction, nutrient function, nutrient content) against a
taste claims as a control, and found that sodium content and
disease risk reduction claims on the front of package had
greater influence on consumers intentions to buy a claim-
carrying product, than nutrient function and taste claims
[38]. Another US study found that using “less healthy” warn-
ing message, as oppose to “healthy” logos, had an impact on
sales in an experimental shop setting, and reduced purchases
of unhealthy items by 6 % [27].

Compliance with Regulations

There is an ongoing discussion around the potential “halo”
bias associated with claims. One US study compared “health-
iness” presumption for products qualifying for Smart Choice
summary logo, which were high in sodium and cholesterol
[25]. The study participants perceived such products as health-
ier when a claim (Choice logo) was present, compared to the
TL and guideline daily amount (GDA) labels.

Given such potential bias, claim regulation becomes par-
ticularly important. A recent Australian study explored rela-
tionship between claims and product healthiness, assessed by
Food Standard Australia New Zealand (FSANZ) nutrient pro-
filing methods. The study assessed three product categories
(non-alcoholic beverages, breakfast cereals and cereal bars)
and found that 79 % of cereal bars, 17 % breakfast cereal
and 17 % non-alcoholic beverage products carrying nutrient
claims did not qualify as healthy according to FSANZ criteria
[26]. In addition 31 % of products carrying health claims did
not meet nutrient profiling criteria required by FSANZ Stan-
dard 1.2.7 [29]. Another study assessed the healthiness of
health claim carrying products in New Zealand, i.e. those ap-
proved as “healthy” according to FSANZ criteria, using a
nutrient profiling algorithm underlying traffic-light (TL) nu-
trition label [28]. The study showed that most of such products
would still receive between 1 and 2 “red” traffic lights.

In summary, current results suggest that claims influence
food purchasing decisions, however they are likely to have
greater impact during the initial stage of getting familiar with
a product or range of products, and have lesser impact for
existing consumers. Format and source of claim are important
and influence consumers trust. Compliance of claims with

guidelines and regulations need to be monitored to ensure
reliability of claim information.

POP Nutrition Information

There is mixed evidence around consumer use of POP nutri-
tion information [3, 10]. Overall, previous reviews consistent-
ly report nutrition declaration information on the back-of-pack
(BOP) to be less liked and harder to understand, especially
among lower socio-economic groups, compared to interpre-
tive front-of-pack (FOP) nutrition labels [10]. However, actual
use of FOP labels and their impact on consumer choice remain
unclear [3]. As for claims, nutrition label use is predominantly
estimated using self-reported or survey data, or measured in
experimental settings, with substantially less evidence avail-
able from real retail data [3, 30, 31].

Studies on nutrition information published between 2011
and 2014 that were included in this review are summarised in
Table 2. Methodologies used in the studies included surveys
and interviews [32-35], choice experiments [33, 49], sales
data analyses [50ee, 51, 52], focus groups [34] and product
data analyses [53]. The studies explored consumers’ percep-
tion [32, 33], use [34] and understanding [35, 54] of nutrition
labels, as well as nutrition label prevalence [39e, 40, 53], com-
pliance with guidelines [39e, 40, 41] and impact on food
choices [33, 49, 50e, 52].

Use and Perception

Consumers appear to perceive nutrition labelling usefulness
(both FOP and BOP) as limited. A phone interview study in
Europe found high self-reported regular POP nutrition infor-
mation use (over 70 %), but only a small percentage of par-
ticipants (10.6 %) considered nutrition labelling to be poten-
tially effective intervention to improve diet and reduce obesity
[32]. Similarly in a survey on FOP multiple traffic-light
(MTL) labelling participants’ rating of the scheme as being
an effective means to promote healthy diet was moderate [33].
In addition, use of POP nutrition information appears to be
selective [34]. In a survey and focus group study, among par-
ticipants who reported to use labels of packaged foods, the
majority were looking for brand information (85 %) and ex-
piration date (80 %). Among those consumers who did report
using nutrition information (40 %), use was mostly limited to
fat or calorie content. Other components of nutrition labelling
are often poorly understood, as, for example, shown by a New
Zealand survey exploring use of nutrition labelling to under-
stand sodium content [54]. The study revealed poor under-
standing of salt and sodium content information, and low
self-reported use.

@ Springer
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Impact on Food Choices

At the same time, there is some evidence supporting positive
effect of FOP labels on food choices. A German survey
showed that TL FOP labels decreased participants’ preference
for high-fat and high-sugar products in a choice experiment,
compared with non-colour coded calorie information [33].
“Red” (high levels) element of TL scheme for had higher
impact on decision making than “green” (low levels): i.e. par-
ticipants had a very strong preference toward the products
with “amber” sugar content, compared to “red” sugar content,
whereas the difference in preference for “green” compared to
“amber” sugar content was not as high.

Similar graduated effect on choices across levels of “health-
iness” of the label was observed for the US Guiding Stars shelf
labelling intervention [50e¢]. The study compared sales of
ready-to-eat cereals in Hannaford stores after the implementa-
tion of Guiding Stars programme, with the sales in control
stores over the same period of time. The study reports the
highest increase in sale for products rated with 1 star (products
with “good nutritional value” [42], 1.15 % increase), followed
by 2 stars-products (“better nutritional value” [42], 0.89 % in-
crease), with the lowest increase in the healthiest category of 3
star-rated products (“the best nutritional value” [42], 0.54 %
increase). Another analysis of the Guiding Stars intervention
assessed the effect on all product sales across all supermarkets
pre- and post-intervention [51]. The analyses found that imple-
mentation of labelling reduced sales of less healthy products
(no star rating), while there was no significant difference in
overall sale of healthier products (1 to 3 star rating). As the
result of this, the total sales across the supermarkets decreased
after implementation of Guiding Stars labelling.

An online supermarket study in Australia is another study
that evaluated the effect of FOP labelling on real-world food
purchases over 10 week period [52]. MTL labels were applied
to 53 retailer’s own-brand products from five food categories.
Analyses of sales data of the intervention and control stores did
not indicate that MTL had an effect on food purchases. How-
ever, the range of products explored in a study was limited.

One study conducted in Germany and Poland argues that
positive impact of FOP labels may only be applicable to the
individuals who are already motivated to shop healthy [49]. A
choice experiment on snack foods followed by an interview
showed that FOP nutrition labels did not influence partici-
pant’s intention to buy healthier food, and were only effective
for those who were initially motivated to make healthy
choices, or when they were specifically asked to choose
healthier foods.

Adoption and Compliance with Guidelines

Several studies explored compliance of FOP labels with
guidelines and reliability of labels in reflecting nutrition

composition of foods. An independent audit on FOP daily
intake guide (DIG) labels conducted in 2012 in Australia
[39¢] explored prevalence and format of DIG labels on high-
energy snacks with low nutritional value. The study found
66 % of assessed products carried the DIG label. However,
it also reports that only 51 % of manufacturers used DIG on all
of their products, and approximately a third of them varied the
format or presence of DIG depending on food type and cate-
gory. Products exceeding healthy guidelines for certain nutri-
ents would tend to either not have DIG, or have a selected
version of DIG. “Energy only” DIG was the most popular
version of DIG for most unhealthy products, although in most
cases it was not consistent with the industry guidelines on DIG
labelling [39¢]. This particular finding is consistent with an
earlier audit, also reporting “energy only”” DIG to be the most
prevalent across all food categories [40]. However, according
to a recent study Australian shoppers have difficulties with
understanding “energy” term on nutrition labels, often per-
ceiving this as a positive quality of food [35]. Therefore “en-
ergy only” labels have a potential to be interpreted the incor-
rectly. Another US study supports this conclusion and claims
that ability of industry to choose which nutrients to list can be
confusing and misleading, and alter consumers’ perception of
food healthiness [41].

Selective application of FOP labels on foods with
unfavourable nutrient content is also indicated by a study on
FOP labelling in UK [53]. A total of 12 food categories were
explored in a period of time that coincided with voluntary TL
scheme implementation proposed by the Food Standard
Agency (FSA) [43]. Among those categories, six were
targeted by the voluntary FOP TL labelling scheme. The study
found that five out of six target groups (meat products, pastry
dishes, pizzas, prepared meals and sandwiches) were more
likely to receive FOP labelling compared to other categories.
Within categories, the most important predictor of FOP label
use was brand, with a higher proportion of FOP labels in
private brand. Use of FOP TL label was less in products with
high salt, sugar, fat or energy content in some categories (meat
products, pastry dishes, pizza and prepared meals). Use of
FOP GDA labels was less in pastry dishes with high salt
content, and in prepared meals with high sugar content, but
was not associated with nutrient content in other categories.

Different Formats: Comparison of Effectiveness

The simultaneous presence of different FOP labels formats is
reported to be confusing for consumers, preventing them from
being able to directly compare products with different types of
labels [44]. Many studies have attempted to identify the most
effective labelling format that would get adequate consumers’
attention, and would be easy to understand and reliable. A
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previous systematic review comparing different formats of
FOP labels [3, 45] found nutrient-specific labels to be better
in helping to identify healthier products, compared to summa-
ry schemes, and colour-coded schemes to be better compared
to text references.

Studies on different labelling formats published between
2011 and 2014 that were included in this review are
summarised in Table 2. Among those studies surveys and
survey-based choice experiments [46—48, 55-59], choice ex-
periments in laboratory or other experimental setting [60, 61]
and eye-tracking experiments [46, 47] were used to collect the
data.

Comparison of Claims and Nutrition Labels

Participants’ preference for labelling format appears to depend
on both design and participant characteristics. A French study
on perception and preference that compared simple and mul-
tiple traffic lights and three types of logos showed MTL to be
the most preferred format of FOP labels [57]. However, pref-
erence for simpler formats (simple TL, logos) was associated
with lower income and lower education level [57].

Several studies evaluated impact of claims and nutrition
labels on consumers’ ability to correctly identifying a healthier
food item. Overall the results suggest nutrition labels are more
effective than claims [46, 56, 58]. A comparison of choice
logo with monochrome and colour-coded GDA labels in a
choice experiment combined with eye tracking showed that
colour-coded GDA had higher consumers’ attention, which
resulted in more frequent choice of the label-carrying product
[46]. This was followed by monochrome GDA, with the
choices logo receiving the least amount of attention [46]. A
US survey comparing Choices with several FOP label showed
that while the labels were similar in helping participants to
identify a healthier choice, the MTL label was significantly
more effective when participants’ understanding of nutrient
content was assessed [58]. A New Zealand survey compared
sodium content claims with FOP nutrition labels showed that
consumers were able to better identify low-sodium products
when both MTL and a claim were present [56]. Presence of a
MTL label also helped participants to avoid the confusion
caused by misleading effect of “low sodium” claims on high
sodium products [56]. Another study explored the effect of
MTL and “healthy choice” logo labels on healthy choices in
experimental conditions showed that presence of both labels
simultaneously, but not either of them separately, promoted
healthier snack choice among participants who were not spe-
cifically asked to choose healthy products [60].

Comparison of FOP Nutrition Labelling Format

Among different FOP nutrition label formats, colour-coded
formats appear to be better understood, compared to

@ Springer

monochrome labels. Thus a survey choice experiment con-
ducted in Spain showed greater impact of colour-coded
GDA on healthy food choices among adolescents, compared
to the plain GDA system [55]. Participants exposed to colour-
coded schemes chose significantly less energy, fat, sugar and
salt [55].

Several studies identify TL as the most effective form of
FOP nutrition labelling [47, 48, 56], whereas some report
other interpretive formats to be equally effective [61, 62]. A
study conducted in Germany and Netherlands combining on-
line survey, computer choice experiment and eye tracking
compared ability of several FOP nutrition labels to provide a
reference point for a healthy choice, and thus enable con-
sumers to choose relatively better products within one catego-
ry, better category of products across food categories, as well
as assessing not relative healthiness of a product on its own
[47]. The study found that all label types were effective in
communicating health messages in certain experimental con-
ditions, however only MTL remained effective across all con-
ditions. MTL, nutrition information panel (NIP) and GDA
performed equally when comparing healthiness of products
within one food category. When assessing the ability to
choose the healthiest food category, the presence of MTL
labels had significantly better results than NIP and GDA. Fi-
nally, MLT, but not other types of label, helped participants to
successfully identify healthy products on their own, when no
other choices were presented. Another survey showed MTL to
be more effective compared to percentage daily intake and
NIP labels in helping participants to correctly identify low-
sodium products [56].

A recent New Zealand survey and choice experiment study
comparing MTL, DIG and the new Health Star Rating (HSR)
FOP system, recently introduced in Australia, showed that
participants choose and identify healthy option more often
when it carried MTL, closely followed by HSR, compared
to no FOP [48]. MTL was the most effective FOP format in
enabling participants to determine healthiness of isolated
foods with three different nutrient profiling scores (good,
moderate and poor). DIG and NIP were less effective, and
the lowest result was observed for HSR. However foods with
moderate and poor nutrient profiling scores were assigned the
same HSR score in this experiment, which explains inability
of participants to differentiate between them. The algorithm
used for this label is different from the algorithm proposed for
Australian HSR labelling [63]. Another choice experiment
study conducted in Canada showed that participants presented
with descriptive label and TL (descriptive and simple) select-
ed significantly higher amounts of low-sodium products com-
pared to control [61]. There was no difference between the
descriptive label, descriptive TL and simple TL [61].

It is worth noting that the above studies used the MTL
format initially proposed in 2007 [43], which was updated to
a more complex format in the most recent style guide [62].
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Current MTL may present nutrition information per portion,
as opposed to per 100 g, and includes additional numerical
reference information, similarly to DIG labels [62]. Those
changes have the potential to affect interpretability of the la-
bel. According to a large European phone interview study,
“per portion” presentation is consistent with consumers’ pref-
erence [32]. However, the study also showed that more people
were able to correctly interpret information presented “per
100 g”, compared to “per portion” (40.8 % vs 33.6 %, respec-
tively) [32]. In addition, a recent Australian survey suggested
that simpler MTL formats may be more effective than formats
featuring additional reference information [59]. The study
compared the ability of several FOP nutrition labels to help
participants identifying healthy choice. Although MTL was
among the best performing formats, the study found it to be
equally effective compared with DIG label, which is inconsis-
tent with previous research reporting DIG to be less effective
[3]. When discussing this finding, the authors suggest that it
might be due to additional numerical references on the MTL
label, which could have affected how easy the label was to
interpret [59]. The study did, however, show that MTL label
allowed participants to identifying healthier option more
quickly than other labels [59].

Overall, nutrition labels appear to be more effective than
claims. Among the nutrition labels colour-coded formats
(multiple and simple TL, colour-coded DIG) appear to be
better understood and to have greater impact on food choices
than formats using text reference.

Conclusions

Despite a growing body of research on POP nutrition infor-
mation, real world impact of such information on consumer
food choices remains contentious. There is growing evidence
supporting the ability of POP information, particularly FOP
nutrition labels, to enable consumers to better determine the
healthiness of food products [33, 50e, 56, 58]. One of the
biggest limitations, however, is the small number of studies
with objectively measured outcome data from retail interven-
tions, with the majority relying on self-reported data or data
obtained from experimental settings. There has been limited
research undertaken in real world retail settings [30, 31, 50ee,
51, 52]. In addition, such studies have some common limita-
tions; including restriction to a small number of product cate-
gories [30, 50e, 52], limitation to one particular supermarket
chain, and either lack of a control group or use of an external
control group (i.e. different supermarket chains, different
study period), which may have influenced the results. Another
important gap in the evidence is that the effect of different
FOP nutrition labelling schemes has not been compared in
real world retail settings. Two large randomised controlled

trials currently getting underway in Australia (B. Neal et al.;
personal communication) and New Zealand (C. Ni Mhurchu
et al.; registration number ACTRN12614000644662) aim to
address this question by comparing the real-world effective-
ness of different FOP labels, using a smartphone application to
deliver the randomly allocated labels to consumers. These two
trials aim to provide robust evidence on the impact of different
FOP labels on real-world food purchases, and will generate
important information on which to base food labelling
policies.
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